Antimicrobial peptide, tachyplesin I, isolated from hemocytes of the horseshoe crab (Tachypleus tridentatus). NMR determination of the beta-sheet structure.
The conformation of tachyplesin I, an antimicrobial cationic peptide of 17 residues found in the hemocyte debris of horseshoe crab, was investigated using two-dimensional NMR spectroscopy. The 1H NMR spectrum of tachyplesin I in aqueous solution could be completely assigned, and the secondary structure was substantiated by interpretation of the nuclear Overhauser effect, coupling constant, amide exchange rate, and temperature dependence of the amide chemical shift. Tachyplesin I takes on a fairly rigid conformation constrained by two disulfide bridges and adopts a conformation consisting of an anti-parallel beta-sheet (residues 3-8 and 11-16) connected by a beta-turn (residues 8-11). In this planar conformation, five bulky hydrophobic side groups are localized in one side of the plane and six cationic side groups are distributed at the "tail" part of the molecule (residues 1-5 and 14-17). This amphipathic structure of the molecule is presumed to be closely associated with the bactericidal activity.